The role of the ADP/ATP carrier in the pathogenesis of viral heart disease.
The ADP/ATP carrier is an autoantigen in myocarditis and dilated cardiomyopathy, both of which are diseases related to virus infections. Sera of these patients bear carrier-specific autoantibodies inhibiting transmembrane nucleotide transport on isolated mitochondria. To further assess the role of the ADP/ATP carrier in viral heart disease, guinea pigs were immunized with the isolated ADP/ATP carrier protein and A-strain mice were infected with coxsackie B3 virus. Both species generated specific and carrier-inactivating antibodies after immunization/infection. The transport activity of the ADP/ATP carrier-estimated from the cytosolic-mitochondrial difference of the phosphorylation potential of ATP (delta G[cyt-mit])-markedly declined in guinea pig and mice hearts. A close relationship was observed between the magnitude of reduction of delta G(cyt-mit) and the decrease of cardiac function. Therefore, it seems plausible that carrier dysfunction induced by viral infection creates an imbalance in myocardial energy metabolism, and is responsible for the impairment of cardiac function. The underlying mechanism might be an autoimmune reaction triggered via molecular mimicry or a modulation of the expression of ADP/ATP carrier isoforms changing the overall transport capacity of the cardiac ADP/ATP carrier.